Abstract We examined whether dispositional social anxiety influenced empathy for individuals who experience aversive social events. Participants (N = 121) were randomly assigned to an experimental condition designed to increase state anxiety via social threat or to a control condition. They then observed videos of target individuals discussing high school events in which they were either socially included or excluded. Both participants and targets rated the emotions the targets felt when discussing those situations. Hierarchical linear modeling revealed that social anxiety was associated with greater accuracy for targets' negative social emotions but only under conditions of social threat. These results suggest that individual differences in social anxiety may influence empathic accuracy for others' social pain.
Introduction
Empathy, the ability to understand others' emotions, is generally associated with a variety of positive interpersonal outcomes and is known to contribute to adaptive socialemotional functioning (e.g., Anderson and Keltner 2002; Eisenberg et al. 2006 ). An area of growing research interest is how our own experiences and individual differences may influence our ability to empathize with others. One interesting aspect of empathy is that people tend to underestimate the physical pain experienced by others (i.e., which is sometimes labeled as an empathy gap; e.g., Kappesser et al. 2006) . The empathy gap is reduced, however, if perceivers are in pain themselves, at which time their appraisals of others' suffering become more accurate (e.g., Nordgren et al. 2006 ). According to the empathy literature, perceiving another person's emotion cues activates a corresponding emotional state in the perceiver, perhaps via automatic mirroring circuits (e.g., Gallese et al. 2002; Preston and de Waal 2002) . The individual then draws on these cues to appraise the emotions of others (Davis 1983) . The degree to which individuals are prone to experience pain or related negative sensations might therefore be expected to increase the salience of the perceivers' own internal physiological cues and thereby increase their ability to more accurately gauge the negative or pain-related emotions of others. The current research builds on this idea to explore whether social anxiety explains the inconsistent findings regarding the influence of social pain on empathic responding.
Empathy and Social Pain
Social pain is an umbrella term that encompasses the negative emotional and physiological reactions (e.g., fear, sadness, dejection, hurt feelings) that arise in response to aversive social experiences (e.g., ostracism, disapproval, critical scrutiny; Eisenberger and Lieberman 2004; MacDonald and Leary 2005) . Social pain activates many of the same brain circuits and produces many of the same effects on mood and behavior as those involved in physical pain (Eisenberger 2011) and exerts a strong influence on human motivation and behavior (Baumeister and Leary 1995; Smart Richman and Leary 2009 ). Social pain has been shown to influence individuals' interpersonal behaviors (e.g., prosocial behavior, aggression). Few studies, however, have examined the effects on empathy specifically, and results have been inconsistent. For example, several studies found that compared to non-excluded individuals, the experience of social exclusion caused individuals to feel more sympathetic and supportive for others who were victims of bullying and to feel worse after watching others excluded in a manner similar to themselves (Masten et al. 2010; Nordgren et al. 2011) . These studies however, measured empathy according to how the perceiver felt towards the victims as opposed to an objective referent (i.e., compared to how the victim actually felt), and therefore do not necessarily indicate that social pain increases empathic accuracy.
Two studies directly measured empathic accuracy using the target individuals' emotions as a reference point, but with inconsistent results. Nordgren et al. 2011 found that excluded individuals made more accurate estimates of another participant's social pain (Nordgren et al. 2011) . In contrast, Pickett et al. (2004) used an empathic accuracy task in which participants infer what a target person is thinking and feeling at various points throughout a video clip, and found that excluded participants were less accurate.
One potential resolution to the inconsistent social pain findings is that individuals with psychological or physiological predispositions to negative emotional states may experience differential reactions to aversive social events. For example, if individuals experience stronger negative reactions to social threat, empathy models suggest that the increased prominence of their own emotions should heighten their ability to accurately judge the negative emotions of others. Individuals without such dispositional tendencies might be better able to reduce socially-induced negative emotions, with the potential side effect of reduced ability to empathize with others' experiencing social pain. This is in line with the idea that social pain dampens emotional responding, thereby assisting with recovery from aversive social situations (DeWall and Baumeister 2006; MacDonald and Leary 2005) . For example, DeWall and Baumeister (2006) found that excluded individuals made more neutral predictions of their own emotional responses to positive and negative events and reported feeling less empathy for others' social and physical pain. This dampening effect however, may not be consistent across individuals.
Individual Differences in Sensitivity to Social Pain
Differential sensitivity to social threat has been shown to influence judgments of others' emotions within close relationships. Interestingly, the findings suggest that increased accuracy is not always adaptive. For example, individuals with low levels of trait rejection sensitivity (RS) underestimated the negativity of potential dating partners' ratings when they were directed at self-versus at others-, whereas high RS individuals did not (RomeroCanyas and Downey 2013). The authors suggest that low RS individuals may engage in self-regulatory processes to help reduce their distress in response to social threat (Kross et al. 2007) and that this self-regulation tendency can promote behaviors that foster relationship repair or formation (Murray et al. 2008) . Similarly, although studies find that anxiously attached individuals are more accurate at reading their partner's thoughts while discussing relationship-threatening topics (Simpson et al. 2011; Simpson et al. 1999) , their accuracy predicted future break-up (Simpson et al. 1999 ). As mentioned above, the increased salience of anxiously attached individuals' own negative emotions may allow these individuals to better judge others' negative emotions, but not necessarily to their benefit.
One dispositional trait that strongly influences emotional reactions to social events is social anxiety. Socially anxious individuals tend to show strong negative emotional reactions to a wide range of events that induce social pain and tend to be more sensitive to social threats (e.g., Goldin et al. 2009; Harb et al. 2002) . Could the susceptibility to social pain enhance socially anxious individuals' accuracy for judging others' social pain? Research has shown that socially anxious individuals tend to selectively process negative facial cues (see Staugaard 2010) and were found to be more accurate at an affective theory of mind task that required recognition of facial emotion cues (Tibi-Elhanany and Shamay-Tsoory 2011). However, few studies have examined how social anxiety influences reactions to complex social emotions, and even fewer examined how social anxiety affects empathy for others' pain.
Research indicates that socially anxious individuals respond differently than non-anxious individuals to social exclusion. Following social exclusion manipulations, nonsocially anxious individuals reported increased interest in working with others, saw new partners as more sociable, and displayed more positive interpersonal behaviors, whereas socially anxious individuals did not (Mallot et al. 2009; Maner et al. 2007) . Taken together, these findings indicate that socially anxious individuals may respond to social threat in ways that work against relationship repair or promotion.
Current Study
In this study, we examined whether individual differences in social anxiety moderated empathic accuracy. Given their sensitivity to social threat and if, as suggested by models of Cogn Ther Res (2016) 40:38-45 39 empathy, perceivers' emotional states affect the ability to appraise the emotions of others, then socially anxious individuals might be expected to display greater accuracy when exposed to social threat. Furthermore, we would expect to see increased accuracy specifically for content reflecting social threat. Accordingly, participants were randomly assigned to an experimental condition designed to increase state anxiety via social threat or to a control condition. They then observed 8 videos of target individuals discussing events from high school in which the target was either socially excluded (a socially painful event) or included (a non-painful event). Both the targets and participants rated the negative emotions the targets were feeling while discussing the event. Following the logic above, we predicted a three-way interaction between trait social anxiety (disposition), condition (social threat/control), and video type (exclusion/inclusion) such that in the social threat condition, trait social anxiety would be associated with greater empathic accuracy for excluded targets.
Method Participants
Our target sample was a minimum of 119 subjects, as was determined by a power analysis (using G*Power; Faul et al. 2007 ). We assumed a medium effect size (Cohen's f = 0.15) and aimed to control for an error probability of a = .05 and a false negative rate of b = .95, based on fixed model multiple linear regression with three predictors. One hundred and twenty-one undergraduate participants completed the study (78.7 % female; mean age = 20.14 years, SD = 2.34; mean years of university education = 2.18, SD = 1.26). There were no significant differences between males and females on the main study variables. Twenty-seven participants (22.1 %) self-identified as being of European descent, 52 (42.5 %) as Asian, 10 (8.2 %), as Indo-Canadian, and 31 (25.4 %) as ''other''.
Measures

Social Anxiety
The Social Interaction Anxiety Scale (SIAS; Mattick and Clarke 1998) is a 20-item inventory that that assesses anxiety in social interactions. Items are rated on a fivepoint scale ranging from 0 (not at all characteristic or true of me) to 4 (extremely characteristic or true of me). The SIAS has high internal consistency, Cronbach's alphas = .86-.94, high test-retest reliability, r = .86-.92, good convergent and discriminant validity (Mattick and Clarke 1998) , and is widely used in the study of social anxiety disorder. In the current sample Cronbach's a = .95.
Empathic Accuracy
Emotion ratings were made using the Positive and Negative Affect Schedule Short Form (I-PANAS-SF; Thompson 2007) . Because the social pain literature is confined to negative affect, only the NA scores are reported here. The NA subscale comprises five adjectives reflecting various types of negative affect that are rated on 5-point scales ranging from 1 (Never) to 5 (Always). The NA subscale has good construct validity and internal reliability with Cronbach's a = .76. Here, the target individuals rated the NA they experienced while discussing two of their own high school social experiences. After observing each video, research participants rated their judgments of the emotions the target in the video was experiencing. Empathic accuracy was calculated by taking the absolute discrepancy between participants' and targets' ratings for each individual affect item for each video. The discrepancies were then summed to yield two scores that reflected accuracy for the targets NA in the exclusion and inclusion videos, respectively. The I-PANAS-SF is widely used as a selfreport measure of affect, but there is less information regarding its use as a rating scale of others' affect. The long form PANAS (Watson et al. 1988 ) has been used as a rating scale of others' affect with Cronbach's a = .88 (e.g., Watson et al. 2004; Watson et al. 2000) . Factor analyses were conducted on participants' ratings of targets' NA for each of the videos. The analyses revealed that the NA item ''Hostile'' displayed low factor loadings (i.e., less than .40) and additionally displayed an extreme positive skew. Across the four videos, 62.33 % of participants reported that they ''Never'' saw Hostile emotions in the videos. Comparatively, participants reported that they ''Never'' saw Upset, Ashamed, Nervous, and Afraid, 3.33, 12.25, 20.45, and 18 .0 %, respectively. Hostile was therefore eliminated from the analyses. Factor analyses conducted on each of the 8 videos supported a one factor structure for the remaining NA items. The internal consistency for the NA subscale across the 8 videos was good in that Cronbach's a = .81. Given the elimination of this item, possible total scores ranged from 0 to 64, such that scores closer to 0 reflect greater accuracy.
Stimuli
The stimuli comprised 8 videos in which two females and two males in their mid-twenties recounted two real experiences they had in high school when they felt: (1) social excluded and (2) socially included. For example, one individual discussed being tricked by his friends into stealing liquor and then using it without him. Another individual discussed having to move provinces and being excluded by her peers due to cultural differences. For the inclusion videos, one individual who discussed a day when her friends made her feel extremely special and loved on her birthday. Another individual discussed how his graduation trip was made even more special by the efforts of him and his friends to rally around a friend who was at first, unable to come on the trip. Target individuals were instructed to choose emotionally evocative events but to not explicitly label their emotions while discussing the events. Four additional videos were filmed but not included because targets accidentally labelled their emotions. All target individuals volunteered to act as stimuli for the study. The four videos used in the study were approximately 1-2.5 min in length. Video stimuli were randomly administered to study participants.
Procedure
All research measures and procedures were approved by the University Behavioral Research Ethics Committee. Participants were recruited from undergraduate psychology classes in exchange for course credit for their participation and provided written informed consent. Participants were randomly assigned to either the experimental (social threat) or control condition. After watching and making ratings of each of the 8 videos, participants completed a questionnaire battery that included the SIAS.
Experimental Condition
The experimental condition was designed to increase state anxiety through social threat. A core fear associated with social anxiety involves being observed and/or evaluated while doing tasks (e.g., eating, writing; Leary 1983; Mattick and Clarke 1998). Being watched while performing tasks creates the threat of potential criticism and rejection (e.g., Clark and Wells 1995) and leads socially anxious individuals to experience increased anxiety (e.g., Connor et al. 2000; Safren et al. 1998 ). Accordingly, participants were informed that their micro-expressions, small involuntary facial movements made when listening to others, would be observed from behind a one-way mirror. Control participants were told they would complete the study in privacy. Post-experiment debriefings confirmed that participants accepted the experimental rationale and manipulation.
After watching and rating the videos, participants were asked to rate the extent to which they ''felt self-conscious about someone watching you while making ratings'' and ''felt anxious while making ratings'' on scales that ranged from 0 (not at all) to 100 (extremely). The questions were adapted from previous studies as a manipulation check (Nordgren et al. 2011; Zou et al. 2007 ). The scale had adequate internal consistency, Cronbach's a = .65.
Results
Preliminary Analyses
Descriptive Statistics
The mean level of social anxiety (M = 29.20, SD = 16.26) for the sample indicated adequate representation of individuals with high levels of social anxiety (Heimberg et al. 1992) . The two conditions did not differ on demographic characteristics except age. Participants in the control condition (M = 20.73, SD = 2.68) were older than participants in the experimental condition (M = 19.63, SD = 1.88) however age was not correlated with any of the main study variables (i.e., social anxiety, NA accuracy). Age was entered into the main analyses as a predictor of empathic accuracy, but was not a significant predictor and did not affect the main results.
Manipulation Check
Participants in the threat condition reported significantly higher scores on the social threat manipulation than did controls, suggesting that participants in the threat condition, M = 67.09 (SD = 47.99), felt more self-conscious and anxious compared to participants in the control condition, M = 46.42 (SD = 51.15), t(99) = -2.04, p = 0.046. We investigated whether these between condition differences in the social threat manipulation were better explained by differences in participants' trait social anxiety, as measured by the SIAS. Between condition t tests indicated that trait social anxiety did not differ for participants in the control, M = 29.84, (SD = 16.30) and experimental conditions, M = 28.65, (SD = 16.40), t(119) = .40, p = .69. This indicates that the significant difference in social threat, as assessed by the manipulation check, was not due to differences in general social anxiety levels.
Stimuli Validation
The videos were independently rated by two undergraduate research assistants who were blind to the study design and conditions. Raters were asked to what extent the video targets discussed exclusion or inclusion content on a 10-point scale. Inter-rater reliability was high with ICC = .94. Paired-samples t tests confirmed the exclusion videos depicted significantly greater exclusion content, t(14) = 11.42, p = .000, and significantly lower inclusion content, t(14) = -17.69, p = .000, than the inclusion videos. One-way ANOVAs revealed that there were no differences in these ratings between the four exclusion videos, F(3, 4) = .67 and .73, ps = ns, or between the four inclusion videos, F(3, 4) = .03 and .33, ps = ns, for the exclusion and inclusion ratings, respectively. A pairedsamples t test also revealed that as expected, targets rated their NA significantly higher when discussing exclusion versus inclusion events, t(3) = 8.33, p(one-tailed) = .002, d = 4.17. Thus, the exclusion stimuli accurately depicted social exclusion versus inclusion events and produced exclusion-related negative emotions.
Main Analyses
Hierarchical linear modeling analyses (HLMs) were conducted using R's lme4 package (R Core Team 2015; Bates et al. 2011) . HLM was selected because it provides the appropriate within-subjects standard error term for video type, a within-subjects variable. Coefficients were estimated for video type (i.e., inclusion, exclusion; level-1), social anxiety (level-2) and experimental condition (i.e., control, experimental, level-2). The level-1 dependent variable was the NA accuracy scores. Social anxiety was mean-centered, and condition and video type were dummy coded such that the experimental group and exclusion videos were the reference groups, i.e., experimental group = 0; control group = 1 and exclusion = 0; inclusion = 1.
Results revealed that the two significant main effects (Social Anxiety; Video Type) 1 and two significant two-way interactions (Condition 9 Social Anxiety; Video 9 Social Anxiety) (see Table 1 ) were modified by a significant three-way cross-level interaction (Video Type 9 Social Anxiety 9 Condition), b = -.25, t = -2.35, p = .02. See Fig. 1 for a graph of the three-way interaction.
To follow-up the three-way interaction, we examined the two-way Condition 9 Social Anxiety interaction within each Video Type. These analyses revealed that the interaction was significant for the exclusion videos, b = .26, t = 2.45, p = .01, but not for the inclusion videos, b = .009, t = .24, p [ .81. We then examined the simple main effects of social anxiety at different levels of Condition (i.e., Control, Experimental) within the exclusion videos. The main effect of social anxiety was significant in the experimental condition, b = .05, t = 2.40, p = .02, but not for the control condition b = -0.02, t = -1.05, p = .30. The slopes for social anxiety suggest that, when faced with social threat, higher levels of social anxiety are associated with more accurate ratings of target negative affect.
2
Discussion
Social anxiety was associated with greater empathic accuracy for others' social pain but only when participants experienced social threat. These results are consistent with empathy models, which state that accurate empathy is in part a function of the perceiver's own emotions. Individuals with social anxiety would be expected to respond to social threat with increased negative affect, which, according to empathy theorists, may enhance their ability to accurately judge the negative emotions of others. Individuals without this sensitivity might experience more of an emotional dampening response (e.g., DeWall and Baumeister 2006), which could lead to underestimating others' negative emotions. Consistent with that scenario, individuals with lower levels of social anxiety were less accurate at judging others' negative emotions following social threat. These findings also suggest one possible explanation for inconsistencies in previous studies, namely that individual differences in threat sensitivity may moderate the effect of social threat on empathy.
These results are consistent with previous findings that suggest socially anxious individuals show greater accuracy at identifying others emotions (Staugaard, 2010) despite the fact that they tend to have poorer intrapersonal emotion judgment (see O'Toole et al. 2013) . These results extend those findings by examining emotion judgments of complex social stimuli, namely videos of others discussing painful social experiences. Together with the current results, these findings raise an interesting question. If socially anxious individuals are better at judging others' emotions, what prevents them from using this knowledge to promote better social relationships? Research is now needed to determine how socially anxious individuals respond to their awareness of others' emotions. It is possible that socially anxious individuals attribute others' emotions to something they have done or socially withdraw 1 The significant main effect of social anxiety indicated that social anxiety predicted greater NA accuracy, suggesting that overall, individuals with higher levels of social anxiety were more accurate at rating targets' negative affect. While interesting, this main effect was qualified by the three-way interaction.
2 Analyses were also conducted using a discrepancy variable (i.e., the directional difference between participant and target ratings), where negative scores indicate that participants underestimated targets' negative affect and positive scores indicate that participants overestimated. There was a significant two-way interaction within the exclusion videos, b = -.07, t = 2.38, p = .02. Follow-up analyses revealed that the slope of social anxiety was only significant within the experimental condition, b = .05, t = 2.28, p = .02. On average, individuals with low social anxiety underestimated target affect (M = -6.26, SD = 11.99) more than individuals with high social anxiety (M = -2.92, SD = 10.62).
because they are uncertain how to respond. The resulting self-blame or withdrawal, rather than insensitivity to others' emotions per se, may impede behaviors that promote rather than inhibit relationships (e.g., Cuming and Rapee 2010; Taylor and Alden 2011; see Simpson et al. 2011) . The social pain literature suggests that the lack of a strong reaction to adverse social events may even be adaptive (DeWall and Baumeister 2006) , allowing individuals to recover from the negative experience and potentially engage in approach behaviors that promote relationship repair and feelings of belonging (Murray et al. 2008) .
This study had some limitations, including that the sample was mostly female and work is needed to determine whether the results generalize to men. There was no baseline measure of participants' feelings of anxiety and self-consciousness, as we only assessed these feelings following the social threat manipulation. Although we found no significant differences in trait social anxiety across the experimental conditions, future study designs should include a pre-manipulation assessment of anxiety.
Future work should investigate whether these findings generalize to the greater emotional demands of real life interactions, where personal distress may overwhelm empathic processes (see Eisenberger 2011) . Similarly, it will be important to examine whether these findings generalize to clinical populations with social anxiety disorder, who might be particularly prone to increased anxiety and distress when faced with social threat and stories of others' experiences of social exclusion. If clinically socially anxious individuals are indeed more accurate at judging others' emotions, particularly in socially threatening situations, treatments might benefit from helping individuals to explore how they are using this information in their interactions. 
